Abstract. Double-water tank is simulated by using hardware-in-loop simulation platform in this design. Semi-physical simulation is realized by the computer, SIMULINK and using QuaRC. On this basis, the monitoring operating of double-water tank can be realized by PLC. First the controlled object is analyzed the model to build the physics model on SIMULINK, communicate with PLC by means of data sampling module and monitor the change of liquid level by WinCC configuration software, design and build remote computer process control system, complete control system experiment result analysis.
Introduction
Liquid level control, which is an important research model of process control, has significant theory and practical significance for the study of the liquid level control system. And generate lots of empirical parameter by the theory study, which can be applied or promoted in other design controls. Currently, double-water tank level control system is studied by generally using pure digital simulation method. Some factors are idealized or ignored in the computer. Therefore, the simulation method of using hardware in loop is the real-time simulation that is connected with the material object in the simulation experiment system. The hardware in the loop simulation is more reliable than other types simulation methods. The hardware in the loop simulation system has better real-time and get closer to the actual running state. And the main advantage of the hardware in loop simulation is that the simulation results are intuitive. So in some industrial process, the product development cycle can be greatly shorten and the efficiency can be improved by using the strategy of the hardware in the loop simulation [1] [2] . This paper, which based on the double-tank liquid level process control system of real-time simulation platform as the object of study, introduced its hardware constitution, system modeling, and analyzed and researched control scheme and control algorithm. With the help of PLC, the design requirements of the liquid level control system of the double capacity tank can be realized by using the double-tank tank process control experimental device system and computer control technology. This design is mainly based on the real-time simulation platform, and double-tank system is designed and controlled.
Whole design scheme
This experiment mainly uses the object simulation platform for the design of the double-tank for debugging and experiment. The mathematical model ran and calculated in the computer, and then is linearized into 1-5V voltage, and it is output from the computer through the Q4 data acquisition card. the simulated field signal acquisition process is completed. Then, the standard signal that 1-5V is converted to 4-20mA is transmitted to PLC through the converter. The control signal was converted from 4-20mA to 1-5v by PLC operation and then is returned to the scene for control. The computer 
Double-tank modeling based on SIMULINK

Modeling of the self-balance process
The so-called self-balancing process refers to that when equilibrium state is destroyed and no operator or instrument is required to intervene, it can rebalance by itself.
For example, a single-tank liquid level is controlled process, its inflow volume is Q1, and its outflow volume is Q2. In the tank the process of storing or draining water because of the inequality of Q1 and Q2 is reflected by the change of single-tank liquid level H. If Q1 is the input variable of the controlled process, H is the output variable of the controlled process, The mathematical model of the controlled process is the mathematical expression between H and Q1 [2] [3] . According to the dynamic volume equilibrium relationship:
The formula (1) is expressed as an incremental:
The inflow of upper water tank is controlled by the voltage signal to the pump. The discharge volume of upper water tank is related to the height of the upper tank (i.e. the static pressure generated) and the cross-sectional area of the outlet hole of the upper tank and the cross-sectional area of the upper tank, The liquid level of the upper tank gets higher, the static pressure in the water tank increases, the flow rate of the outlet increases. The inflow of the lower water tank is determined by the discharge of the upper tank. The outlet flow of the lower water tank is determined by the height of the lower tank and the cross-sectional area of the outlet of the water tank and the cross-sectional area of the lower tank. The liquid level H2 of the lower tank gets higher. The static pressure in the water tank increases, the flow rate of the outlet increases.
According to the principle of quantity balance, the system can be described by the following nonlinear differential equations: 
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The realization of real-time simulation of double-volume water tank
Based on the mathematical model of the double-volume water tank, SIMULINK software is used to build the simulation model [4] [5] as follows. 
The physical module of PLC
In this experiment, the signal of simulation site is collected by PLC. And the Simulation site is operated and monitored by the Upper unit state, next computer programming. Through the WinCC configuration software, the configuration of the double-tank model, the next computer programming and the dynamic change surface and trend graph of double capacity water tank, Simulation of the dynamic change of liquid level can be seen more clearly. The configuration of the two-volume tank is shown in the figure below. Run the whole system，in the starting screen of the configuration screen, the time scale of the set value given, and the final monitoring picture shown in the figure, the final monitoring picture is shown in the figure. 
Summary
PLC and SIMULINK software are used in the computer control system. By Using SIMULINK, a physical model can be easily build in this software, the physical model can be calculated and converted into electrical signals, the function of simulation site is realized through data collection card output. By using PLC, the computer control, data exchanging, curve output, monitoring in real time, animation display and other functions can be completed. At the same time, the physical simulation platform is used to provide a wide range of space and study platform, the system design and construction can be realized easily.
